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Aerospace System Highlight 
Wigetworks AirFish 8 

While officially designated a sailing vessel, the Wigetworks 
AirFish 8 could actually be considered a very interesting seaplane.  
It just happens to fly very low for its entire flight.  The AirFish 8 
(AF8) is an 8-10 seater WIG (wing-in-ground effect) craft with a 
17m x 15m footprint. It is designed to be operated by 2 crew and 
carrying capacity for 6-8 passengers in standard civilian transport 
configuration. It is powered by a powerful yet compact V8 car 
engine using standard automotive high-octane unleaded gasoline 
and can achieve a  cruising speed of  80 knots  and a  maximum 
speed of 106 knots. 

Based in Singapore, the company behind it, Wigetworks, hopes to 
change the way people travel. Besides the obvious island-hopping 
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What is WIG? 

The AirFish 8 is a wing-in-
ground (WIG) vehicle which 
relies on the ground effect (GE). 
Ground effect is the improved 
aerodynamic performance of a 
lifting surface operating near 
the ground as compared to 
flying at typical altitudes. More 
specifically, ground effect 
causes a desirable increase in 
the lift-to-drag ratio.  The lift-to-
drag ratio is usually around 12 
for light aircraft but can be 20 
or more for WIG craft. 

There are two aerodynamic 
changes associated with the 
ground effect: a reduction of 
drag and the presence of an 
effective air cushion. The drag is 
reduced because the vertical 
component of the airflow 
around the wing tip is limited, 
and the trailing wing tip 
vortices are disrupted by the 
ground. The air flow between 
the wing and the ground is also 
compressed to form an air 
cushion. The pressure on the 
lower surface of the wing is 
increased creating additional 
lift. Both of these effects lead to 
an increase in the lift-to-drag 
ratio. 
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in  a  ferry  operation,  the  craft  could  prove  beneficial  in  other 
areas such as crew transfer from base to off-shore oil platforms, 
paramilitary applications for coast guards and marine police, oil 
spill recovery, transportation of cargoes, goods, and fresh seafood, 
as well as other military applications.

Wigetworks claims that WIGs fill in a very special niche in that 
they travel at the speed of seaplanes and helicopters but in a far 
safer manner and at a significantly lower cost.

Currently  in  the  trial  phase,  the  Airfish  8  is  slated  to  be 
operational by the second half of 2018. As for future plans, the 
team at Wigetworks intends to lower costs in order to appeal to 
mid-range  resorts  for  transfers,  as  wel l  as  to  explore 
hybridization,  autonomization  and  creating  bigger,  safer  and 
more efficient crafts that fit up to 40 passengers.

SOURCES:  

http://www.wigetworks.com/airfish-8/

https://www.forbes.com/sites/tarandipkaur/2017/08/10/airfish-8-
this-unique-marine-craft-will-change-the-way-people-travel  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Konstantin Tsiolkovsky 

Tsiolkovsky (1857-1935) was a 
Russian teacher who made some 
of the first mathematical 
computations for rocket flights 
into space. He is most famous for 
a article published in 1903 titled 
“The Exploration of the World 
Space with Jet Propulsion 
Instruments.” Experts now 
recognize this as being the first 
true, scientifically based proposal 
for space exploration. In the 
article, he formulated the ideal 
rocket equation which bears his 
name today and describes the 
relationships between the 
changing mass of a rocket as it 
burned propellant, the velocity of 
exhaust gases and the rocket's 
final velocity. His work also 
included a rocket engine design 
that was propelled by liquid 
hydrogen and oxygen, a 
combination in use today. In later 
works, he spoke of multi-stage 
rockets, an orbiting space station 
and eventually colonization of the 
galaxy. Although he never built 
an actual rocket, he did lay much 
of the groundwork in theoretical 
aerospace engineering. He was a 
humble teacher who is, today, 
held in the high regard by the 
people of Russia. Tsiolkovsky is 
recognized as the Father of 
Space Travel.

http://www.wigetworks.com/airfish-8/
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Current Research in Aerospace 
Using shark skin to increase aerodynamic performance 

To build more aerodynamically 
efficient systems, researchers are drawing 
inspiration from an unlikely source: 
sharks. Sharks and airplanes aren't 
actually all that different. Both are 
designed to move through fluid (water 
and air) using the shape of their bodies 
to generate lift and decrease drag. A 
team of biologists and engineers at 
Harvard University and the University of 
South Carolina researched micro-
structures based on shark skin that could 

improve the aerodynamic performance of planes, wind turbines, drones and cars.

"The skin of sharks is covered by thousands and thousands of small scales, called denticles, which 
vary in shape and size around the body," said George Lauder, a professor of biology and co-author of the 
research. "We know a lot about the structure of these denticles -- which are very similar to human teeth -- 
but the function has been debated.” Most research has focused on the drag reducing properties of 
denticles but Lauder and his team wondered if there was more to the story."We asked, what if instead of 
mainly reducing drag, these particular shapes were actually better suited for increasing lift," said Mehdi 
Saadat, a postdoctoral fellow at Harvard and co-first author of the study.

To help test that hypothesis, the researchers collaborated with a team of engineers from the 
Harvard School of Engineering and Applied Sciences (SEAS). For inspiration, they turned to the shortfin 
mako, the fastest shark in the world. The mako's denticles have three raised ridges, like a trident. Using 
micro-CT scanning, the team imaged and modeled the denticles in three dimensions. Next, they 3-D 
printed the shapes on the surface of a wing.

The researchers tested different configurations of denticle sizes, rows and row positions on 
airfoils inside a water flow tank. They found that in addition to reducing drag, the denticle-shaped 
structures significantly increased lift, acting as high-powered, low-profile vortex generators. "These shark-
inspired vortex generators achieve lift-to-drag ratio improvements of up to 323 percent compared to an 
airfoil without vortex generators," said Domel. "With these proof of concept designs, we've demonstrated 
that these shark-skin inspired vortex generators have the potential to outperform traditional designs."

SOURCE:  August G. Domel, Mehdi Saadat, James C. Weaver, Hossein Haj-Hariri, Katia Bertoldi, 
George V. Lauder. Shark skin-inspired designs that improve aerodynamic performance. Journal of the 
Royal Society Interface, 2018 DOI: 10.1098/rsif.2017.0828
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Electron microscope image of denticles 
from the shortfin mako shark
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What are those? 
Have you ever seen an airplane with what looks 
like little pieces of metal sticking up from the 
leading edge of the wings?  Most likely, these were 
vortex generators (VGs).  The prior research 
article regarding shark-inspired surfaces talked 
about vortex generators as well.  Vortex generators 
act like tiny wings and create mini vortices which 
spiral over the top surface of the wing and pull 
high energy air into the lower energy boundary 
layer just above the upper wing surface.  This 
delays the airflow separation in the boundary layer 
and allows the wing of the aircraft to operate at 
lower speeds and higher angles of attack before 
entering a stall.

There are several advantages to installing VGs on a light aircraft.  Using a Cessna 172 for example, a VG- 
equipped aircraft could have a 15 percent shorter take-off roll.  This would be helpful for taking off at 
unfamiliar airports when the runway is shorter as compared to what the pilot may normally be used to.  
When analyzing any detrimental effect on cruise speed, where these pieces of metal might create 
additional drag thus slowing the aircraft, the VG-equipped aircraft compares well with a non-VG aircraft.

VG-equipped aircraft generally have lower stall speeds and allow the pilot to make slower and smaller 
radius turns without the wing stalling.  The VGs help to keep ailerons effective throughout the stall 
sequence.

When landing, VG-equipped aircraft are able to complete their final approach at lower airspeeds while 
maintaining stability and control.  In addition, VG equipped aircraft exhibit shorter landing rolls with 
lighter braking application than non-VG aircraft, thus saving wear and tear on brake systems and tires.

VG-equipped airplanes provide noticeable performance 
improvement with minimal penalty at cruise and provide 
improved handling quality.  Ailerons feel more effective at lower 
airspeeds and high angles of attack.  Reductions in final 
approach and landing speed help curtail the “bottom dropping 
out” feeling aviators sometimes feel.  VGs are especially suited 
for aircraft carrying heavy loads, for short or rough airstrips and 
for high elevation airfields.

This is a summary of an article by Dave Hirshman, in the Sept. 
2015 issue of AOPA Pilot magazine. 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Squadron Activities and Future Events 
Aviation / Orientation Flight Day 

On February 17th, cadets devoted their entire Saturday exploring 
aviation. Enthusiastic at the turnout of participants, Capt. Valerie 
Espinili, squadron deputy commander for cadets shared, “This is 
an inaugural event, most notably featuring orientation rides, where 
cadets get the opportunity to fly in a plane with an FAA licensed 
and qualified CAP Orientation Pilot.”

Each orientation ride lasts an average of 45 minutes.  Learning 
how planes fly is the main goal of this initiative.  Cadets do get the 
opportunity to handle flight controls while aloft, though the CAP pilot remains in command at all times.

In between orientation flights, cadets spent time operating flight simulators and learning how to read and 
utilize aviation sectionals/charts as navigational tools.  Cadets also had the privilege of a Q&A session 
meeting with a senior member of the squadron, 2nd Lt. Will Hughes.  

Hughes began his tenure with CAP as a cadet at the age of 13, with aspirations of one day becoming a 
professional pilot.  On the heels of sharing his career trajectory with the group, cadets asked what he 
liked most about being in CAP to which he replied, “The introduction to the flying culture and the 
mentoring.  I liked being mentored and challenged as a youth.”  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Upcoming CAP Events 
31 MAR:  Encampment orientation/training

20-22,27-29 APR:  Spring Encampment

28 APR:  Gp 2 ES Training Day, Heritage Middle School, Lansing, IL

10 MAY (tentative):  Aviation / Orientation Flight Day, Clow International Airport

18 & 19 MAY:  Trip to Wright Patterson AFB

26 MAY:  Gp 2 ES Training Day, Heritage Middle School, Lansing, IL

2 & 3 JUN Cavalcade of Planes, Clow International Airport.  Full Squadron Participation is Expected.  
0700 to 1600+ each day.

14-23 JUN   Johnson Flight Academy — Powered
22-30 JUN  Johnson Flight Academy — Glider
19-30 JUN  Johnson Flight Academy — Balloon

14-21 JULY Illinois Wing Summer Encampment at the Marseilles Training Center, IL
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Digital Aerospace Bulletin Board 

We have moved our aerospace bulletin board online.  Please check it out at here.  The website contains 
links to current aerospace news and other items of interest. 

https://sites.google.com/ilcap.org/aerospacebb/aerospace-bulletin-board 

https://sites.google.com/ilcap.org/aerospacebb/aerospace-bulletin-board
https://sites.google.com/ilcap.org/aerospacebb/aerospace-bulletin-board
https://sites.google.com/ilcap.org/aerospacebb/aerospace-bulletin-board
https://sites.google.com/ilcap.org/aerospacebb/aerospace-bulletin-board

